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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily secure the tight 
adhesion between semiconductor wiring and a projecting 
electrode, by constituting a rewiring structure in which an 
original pad on a semiconductor chip is rewired on a new 
bonding pad at a different position in a three-layer 
structure and the metallic structure under the projecting 
electrode is constituted in a two-layer structure. 
SOLUTION: In a rewiring metal depositing process, 
rewiring metals 5 are deposited in three steps in the order 
of Ni.V 6, Cu 7, and Ni.V 8 by the sputtering method. Then, 
in an Ni.V opening process, the uppermost Ni.V 8 of the 
metals 5 is etched and the Cu 7 is exposed in an Ni.V 
opening 9. Successively, in a rewiring forming process, a 
rewiring pattern 10 is formed by etching the Ni.V 8, Cu 7, 
and Ni.V 6 of the metals 5 and a new bonding pad 12 is 
formed by using the final polyimide film 1 1, so that the 
rewiring pattern 10 may be protected and the Ni.V opening 
9 may be exposed. A solder bump 13 which is formed as a 
projecting electrode is formed on the new bonding pad 12. 
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* NOTICES * 

Japan Patent Office is not responsible for 
any 

damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] the new bonding pad from which 
a position is different in the original pad on 
a semiconductor chip - rewiring - carrying 
out - the protective coat of this rewiring - 
a polyimide system resin - using the 
above " being [ in the structure of 
attaching a salient electrode to new 
bonding putt, the number of rewiring 
structures is three, and / the metal 
structure under the aforementioned salient 
electrode / two-layer ] **** - the structure 
of the semiconductor wiring characterized 
by things 

[Claim 2] The metal of the lowest layer of 
the aforementioned rewiring is the 
structure of the semiconductor wiring 
according to claim 1 characterized by the 
aforementioned original pad material and 
the adhesion force being good, and the 
aforementioned salient electrode material 
and wettability being good. 
[Claim 3] The metal of the lowest layer of 
the aforementioned rewiring is the 
structure of the semiconductor wiring 
according to claim 2 characterized by being 
a metal containing nickel or nickel. 
[Claim 4] The metal of the interlayer of the 
aforementioned rewiring is the structure of 
semiconductor wiring given in three from 
the claim 1 characterized by the metal and 
adhesion force of the lowest layer of the 



aforementioned rewiring being good, and 
the aforementioned salient electrode 
material and wettability being good. 
[Claim 5] The metal of the interlayer of the 
aforementioned rewiring is the structure of 
the semiconductor wiring according to 
claim 4 characterized by being copper. 
[Claim 6] The metal of the best layer of the 
aforementioned rewiring is the structure of 
semiconductor wiring given in five from the 
claim 1 characterized by the 
aforementioned rewiring's metal and 
adhesion force of an interlayer being good, 
and the aforementioned polyimide system 
resin and the adhesion force being good. 
[Claim 7] The metal of the best layer of the 
aforementioned rewiring is the structure of 
the semiconductor wiring according to 
claim 6 characterized by being any one of 
the metals containing titanium, a titanium 
nitride, chromium, nickel, or nickel. 
[Claim 8] The aforementioned salient 
electrode is the structure of semiconductor 
wiring given in seven from the claim 1 
characterized by being solder. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
rewiring structure which carries out 
rewiring of the bonding putt for wire 
bonding to the pad for flip chips in more 
detail with respect to the rewiring 
structure of a semiconductor chip. 
[0002] 

[Description of the Prior Art] In recent 
years, the flip chip bonding which mounts a 
bare chip on a substrate by direct face 
down in connection with the 
miniaturization of a semiconductor 
package and densification is developed, the 
appearance of a camcorder/movie, a 
portable telephone, etc. - a bare chip and 
abbreviation - the compact package of the 



same size and the pocket device which 
carried the so-called CSP (a chip size / scale 
package) are appearing successively 
Development of CSP progresses quickly 
and the commercial- scene demand has got 
into stride recently. However, since the 
bonding pitch is large compared with a 
wire -bonding pitch, a flip -chip bonding 
pitch cannot use IC for wire bonding for a 
flip chip as it is. Therefore, it moves to the 
pad for flip chips, and must enable it to use 
for flip chip mounting by carrying out 
rewiring of the pad for wire bonding which 
is around a semiconductor chip into the 
element area of a semiconductor chip first. 
[0003] The conceptual diagram of rewiring 
is shown in drawing 3 . The original pad 2 
is arranged at the periphery of the IC chip 
14. The new bonding pad 12 is moved for 
this original pad with the rewiring pattern 
10. A pad pitch becomes large by this and 
the solder bump 13 can be formed now. 
[0004] The conventional A* A* cross section 
of drawing 3 of the structure which carried 
out rewiring is shown in drawing 4 . The 
polyimide film 4 between layers is used for 
a layer insulation film, and while raising 
the adhesion force of Til6, the copper 7 for 
making wiring resistance low, and a 
polyimide film to barrier metal with an 
original pad as a metal of the rewiring 
pattern 10, nickel-V (alloy of nickel 
vanadium)6 for improving wettability with 
the solder bump 13 is used. As the last 
insulator layer, the last polyimide film 1 1 is 
used and the solder bump 13 who is a 
salient electrode is formed in the new 
bonding pad 12. 

[0005] However, there are the following 
problems in the rewiring structure shown 
in drawing 4 . In order to make a resultant 
between a polyimide and nickel- V6 and to 
make an oxide film on nickel- V6 front face 
further at the time of the cure of a 
PORIMIDO film at the time of formation of 
the last polyimide film 11, at the time of 
solder bump 13 formation, wetting of solder 
and nickel-V is insufficient and the 



problem that adhesion intensity becomes 
low occurs. In heat reliability, solder and 
copper react, it reaches to Ti front face, the 
interface of Ti and solder is made, and poor 
adhesion occurs at the same time copper 
starts migration within a polyimide and 
reliability falls with the structure of 
drawing 4 , when nickel-V is lost. 
[0006] The cross section of other 
conventional rewiring structures for 
solving the problem of drawing 4 is shown 
in drawing 5 . The difference from drawing 
4 is the point of having formed the copper 
pad 15 in the new bonding pad 12 on 
nickel- V6. Since the copper pad 15 etched a 
front face easily before forming the solder 
bump 13, it has solved the problem in the 
structure shown in drawing 4 . 
[0007] The conventional rewiring process 
for manufacturing the structure in which 
drawing 5 carried out rewiring to drawing 
6 is shown. The wafer manufacturing 
process shown in drawing 6 (a) forms an 
element on a wafer 1 (not shown), forms 
the original pad 2 in each IC chip, and 
protects an element by the passivation film 
3. 

[0008] The polyimide film formation 
process between layers shown in drawing 6 
(b) is a subsequent process, and it forms 
the polyimide film 4 between layers on an 
element in order to ease the stress to the 
element from rewiring and a solder bump. 
[0009] The rewiring metal deposit process 

(I) shown in drawing 6 (c) deposits Til6 
and copper 7 by the sputtering technique 
as a rewiring metal on a wafer. 

[00 10] The rewiring metal deposit process 

(II) shown in drawing 6 (d) deposits 
nickel* V8 and copper 17 by the sputtering 
technique as a rewiring metal further on 
the copper 7 deposited by drawing 6 (c). As 
for the rewiring metal deposit process 
indicated to be drawing 6 (c) by (d), a 
deposit metal is only different. In a 
single-wafer-processing sputtering system 
with this general, they are a maximum of 
three kinds of depositable metals. Since 



there is a deposit metal in this process by 
four kinds, it is necessary to divide it into 
two processes, and it needs to deposit a 
rewiring metal. 

[00 ll] The bonding pad formation process 
shown in drawing 6 (e) forms the copper 
pad 15 in the portion corresponding to the 
subsequent new bonding pad side, in order 
that copper may secure wettability with 
that start migration within a polyimide 
and reliability makes the contact surface 
with a polyimide the 6th page of nickel- V 
for a low reason, and a solder bump. 
[0012] The rewiring formation process 
shown in drawing 6 (f) forms the rewiring 
pattern 10 by **********ing nickel-V, 
copper, and Ti, respectively. 
[0013] The last polyimide formation 
process shown in drawing 6 (g) protects 
rewiring by the last polyimide film 11, and 
carries out opening of the new bonding pad 
12 to the copper pad 15 section. 
[0014] Print processes, a method with a 
ball, etc. are used for the bump formation 
process shown in drawing 6 (h), and it 
forms the solder bump 13 on the new 
bonding pad 12. 
[0015] 

[Problem(s) to be Solved by the Invention] 
However, there are the following troubles 
in the rewiring structure mentioned above. 
In a rewiring process, equipment cost is 
high and the low process of a throughput is 
a spatter process which deposits a rewiring 
metal. In order that the usual sputtering 
system may raise the adhesion force with 
furring, the kind of eye a required hatchet 
and deposit metal has [ a sputtering etch 
process ] a maximum of three kinds and 3 
common process first. At the conventional 
process, since a rewiring metal is four kind 
and 4 process, in a required rewiring metal, 
all cannot deposit but 2 times of spatter 
processes are needed with 1 time of a 
spatter process. Therefore, equipment cost 
was high, and needed to let the low process 
of a throughput pass twice, the throughput 
of a rewiring process was reduced, and 



there were problems, such as becoming a 
cost rise. 

[0016] this invention is made in view of the 
above-mentioned conventional technical 
problem, and in rewiring performed on a 
chip so that IC for wire bonding carried in a 
small pocket device etc. can be used by flip 
chip mounting excellent in reliability and 
productivity, the purpose is cheap and 
offers reliable rewiring structure. 
[0017] 

[Means for Solving the Problem] the new 
bonding pad from which rewiring structure 
[ in / this invention / in order to attain the 
above-mentioned purpose ] is different in a 
position in the original pad on a 
semiconductor chip •■ rewiring carrying 
out the protective coat of this rewiring - 
a polyimide system resin - using - the 
above " being / in the structure of 
attaching a salient electrode to new 
bonding putt, the number of rewiring 
structures is three, and / the metal 
structure under a salient electrode / 
two-layer / **** " it is characterized by 
things 

[0018] Moreover, the metal of the lowest 
layer of the aforementioned rewiring is 
characterized by the aforementioned 
original pad material and the adhesion 
force being good, and the aforementioned 
salient electrode material and wettability 
being good. 

[0019] Moreover, the metal of the lowest 
layer of the aforementioned rewiring is 
characterized by being a metal containing 
nickel or nickel. 

[0020] Moreover, the metal of the 
interlayer of the aforementioned rewiring 
is characterized by the metal and adhesion 
force of the lowest layer of the 
aforementioned rewiring being good, and 
the aforementioned salient electrode 
material and wettability being good. 
[0021] Moreover, the metal of the 
interlayer of the aforementioned rewiring 
is characterized by being copper. 
[0022] Moreover, the metal of the best layer 



of the aforementioned rewiring is 
characterized by the aforementioned 
rewiring's metal and adhesion force of an 
interlayer being good, and the 
aforementioned polyimide system resin 
and the adhesion force being good. 
[0023] Moreover, the metal of the best layer 
of the aforementioned rewiring is 
characterized by being a metal containing 
titanium, a titanium nitride, chromium, 
nickel, or nickel. 

[0024] Moreover, the aforementioned 
salient electrode is characterized by being 
solder. 
[0025] 

[Embodiments of the Invention] Based on a 
drawing, the rewiring structure in this 
invention is explained below. Drawing 1 is 
the operation gestalt of this invention, and 
is explanatory drawing showing the 
process of rewiring. Drawing 2 is 
explanatory drawing showing the cross 
section of rewiring which is the operation 
gestalt of this invention. Drawing 3 is the 
plan showing the concept of rewiring which 
is the operation gestalt of this invention. In 
addition, the same sign shows the same 
member as the conventional technology, 
and it omits the explanation. 
[0026] Drawing 1 shows the rewiring 
process in this invention. Since it is the 
same as the conventional technology, 
drawing 1 (a) and drawing 1 (b) omit 
explanation. 

[0027] The rewiring metal deposit process 
shown in drawing 1 (c) deposits nickel- V6, 
copper 7, and nickel-V8 at three processes 
in order by the sputtering technique in the 
rewiring metal 5. Since rewiring metals are 
two kinds and three processes, they can 
deposit a rewiring metal by one spatter. 
[0028] That is, with the gestalt of this 
operation, as a metal of the lowest layer of 
rewiring, an original pad (usually 
aluminum) and adhesion are good, the 
solder and wettability which are a salient 
electrode use the good alloy of nickel* V, as a 
metal of the interlayer of rewiring, nickel- V 



and the adhesion force of the lowest layer 
are good, and wettability with the solder 
which is a salient electrode uses good 
copper similarly. Furthermore, as a metal 
of the best layer of rewiring, the adhesion 
force with the copper which is an 
interlayer^ metal is good, and the 
polyimide system resin and adhesion force 
which are an insulator layer use the alloy 
of good nickel- V. 

[0029] Even if the rewiring metal of a new 
bonding pad portion reacts with polyimide 
resin or makes an oxide film, it ********** s 
nickel- V8 of the best layer of a rewiring 
metal using the Meltex engine failure lip 
NP so that it can remove easily, and the 
nickel- V opening process shown in drawing 
1 (d) exposes copper 7 to the nickel-V 
opening 9, when protecting a rewiring 
metal by polyimide resin. 
[0030] The rewiring formation process 
shown in drawing 1 (e) ********** s 
nickel-V8 of the rewiring metal 5 using the 
Meltex engine failure lip NP, ********** s 
copper 7 using the Meltex engine failure Hp 
C, ********** s nickel- V6 using the Meltex 
engine failure lip NP, and forms the 
rewiring pattern 10. 

[0031] The last polyimide film formation 
process shown in drawing 1 (0 protects the 
rewiring pattern 10, and it forms the new 
bonding pad 12 using the last polyimide 
film 11 so that the nickel- V opening 9 may 
be exposed. 

[0032] Print processes, a method with a 
ball, etc. are used for the bump formation 
process shown in drawing 1 (g), and it 
forms the solder bump 13 who is a salient 
electrode on the new bonding pad 12. 
[0033] Drawing 2 shows the A\A' cross 
section of drawing 3 . The polyimide film 4 
between layers is used for a layer 
insulation film, and as a metal of the 
rewiring pattern 10, in order to make 
nickel- V6 and wiring resistance low at 
barrier metal with an original pad and to 
raise the adhesion force with copper 7 and 
a polyimide film, nickel-V8 is used and it 



constitutes from a metal of three layers. 
Moreover, the nickel- V opening 9 is formed 
in the new bonding pad 12 section formed 
by the last polyimide film 11 as the last 
insulator layer, copper 7 is exposed, and 
the solder bump's 13 wettability is raised 
because the solder bump 13 does a direct 
file to copper 7. Therefore, the metal layer 
under the solder bump 13 who is a salient 
electrode consists of two -layer. In this case, 
although the solder bump 13 and copper 7 
are mixed with heat reliability and solder 
arrives at nickel - V6 front face, since 
nickel" V6 has solder and good wettability, 
it does not cause poor adhesion. 
[0034] Moreover, in the form of this 
operation, since the metal (nickel- V) of the 
lowest layer under the solder bump 13 who 
is a salient electrode is the same as the 
rewiring metal of the lowest layer of 
rewiring and the metal (copper) of the best 
layer under the solder bump 13 who is a 
salient electrode similarly is the same as 
the rewiring metal of the interlayer of 
rewiring, each metal can be deposited at 
the same spatter process. 
[0035] In addition, with the form of this 
operation, although copper was shown as 
the metal of the lowest layer of rewiring, 
and a metal of an interlayer with the 
sufficient aforementioned salient electrode 
material and sufficient wettability with the 
sufficient adhesion force, in addition to this, 
you may use Au and Pd. Moreover, with the 
form of this operation, although the 
nickel-V alloy was shown as a metal of the 
best layer of rewiring, in addition to this, 
you may use either of the metals 
containing titanium, a titanium nitride, 
chromium, nickel, or nickel. 
[0036] 

[Effect of the Invention] As explained above, 
according to the structure of rewiring of 
this invention, the insulator layer of a 
polyimide system resin is used, since the 
number of rewiring metals is three, a 
rewiring metal deposit process can be 
ended at one process, and since the 



structure under a salient electrode is 
two -layer, adhesion with a salient electrode 
can be secured easily, there is reliability, 
and the rewiring structure of a low cost can 
be offered. 

[0037] Moreover, an original pad and 
adhesion have the good metal of the lowest 
layer of rewiring, and a salient electrode 
material and wettability can secure 
reliability easily by the good thing. 
[0038] Moreover, it can be made to deposit 
by the sputtering technique easily 
according to the metal of the lowest layer of 
rewiring being a metal containing nickel or 
nickel. 

[0039] Moreover, the metal and adhesion 
force of the lowest layer have the good 
metal of the interlayer of rewiring, and 
wettability with a salient electrode can 
secure reliability easily by the good thing. 
[0040] Moreover, the metal of the 
interlayer of rewiring can deposit by the 
sputtering technique easily, and can 
improve the electrical property of rewiring 
because it is copper. 
[0041] Moreover, reliability is easily 
securable because an interlayer's metal 
and adhesion force have the good metal of 
the best layer of rewiring and a polyimide 
system resin and the adhesion force are 
good. 

[0042] Moreover, it can be made to deposit 
by the sputtering technique easily 
according to the metal of the best layer of 
rewiring being any one of the metals 
containing titanium, a titanium nitride, 
chromium, nickel, and nickel. 
[0043] Moreover, a salient electrode can 
form a cheap salient electrode because it is 
solder. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is explanatory drawing 
showing the manufacturing process of 



rewiring concerning the gestalt of 

operation of this invention. 

[Drawing 21 It is explanatory drawing 

showing the cross section of rewiring 

concerning the gestalt of operation of this 

invention. 

[Drawing 3] It is explanatory drawing 
showing the conceptual diagram of 
rewiring. 

[Drawing 41 It is explanatory drawing 
showing the cross section of the 
conventional rewiring. 

[Drawing 5] It is explanatory drawing 
showing the cross section of the 
conventional rewiring. 

[Drawing 6] It is explanatory drawing 
showing the manufacturing process of the 
conventional rewiring. 
[Description of Notations] 

1 Wafer 

2 Original Pad 

3 Passivation Film 

4 Polyimide Film between Layers 

5 Relocation Wiring Metal 
6Nickel-V 

7 Copper 

8 Nickel-V 

9 Nickel-V Opening 

10 Rewiring Pattern 

11 The Last Polyimide Film 

12 New Bonding Pad 

13 Solder Bump 

14 IC Chip 

15 Copper Pad 

16 Ti 
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SLr&EtffctK ffE«DUI©ifli31ti:&ftffiTSl*\ 3 

[0016] *»rott, ±f3«*oawt:e*a:$n& 

©T'feS. 
[0 0 17] 

'J i^U/ty Kft{fcg©38-5£r bl'»^>7 r 'f SV>**>J K 

csibmiu SESEjacD«aiKtc^'M $ h-swiiftGi 

v\ HulBfrbOtfV^ >y/t-y hCggjgmffiftoWS 
fltiitcii^T, WISli&«3iA s 3Jf T-&tK 2§ig*ffi©T 
©&«*£# 2ST-$>5 <I C hft^£-f 6 fc© 



(3) 

[0 0 18] fi>il3Sffi^<DSTilCD^Sf±, mfI3 

TOfti: »ftfe&*&i^ d i: ft#0£ 1- 5 * © T- & -5 o 
[0 0 19] lftBB5EJia©&TJI©&16!ttU —v 

Tn/jixz- y ^;uft^tr£« Tfc s £ i: ft ««R -r s * 
©•efeSo 

[0 0 2 0] llMB£Sffi©'PinA<Z>&lR& SutE 

mmnt mn&& & v ^ t ft#m t -r s * ©t- & ?> . 

io [0 0 2 1] £fe> HufBSffi^OcfF^Bcp^Slis SIT 
& d i: ft KSk £ f 3 1> © X- * 3 . 

[0022] stjt3Sffii^©s±Ji©^JSi±^ m& 

3. 

[0 0 2 3] Sfc, mII3ffiBi^©«±ii©^H{±> 5=-^ 

^JlT*fe 5 £ £: ftflf»i:f 4 £©T*& 5.' 
[0 0 2 4] B?JIS?^«@«±, *fflT**SChft 

[0 0 2 5] 

«S13»»JiCr3V%TgttiJ8-rs. El 1 

©HK5BHT- S SBBOWHBI ft StBiWIinf » S o 

Ei 3 i±*mmnmmz-&zmm&<Dm&*7r;i-¥ L n 
•e©iftBjft*B§-r5,„ 

[0.0 26] 01 SBIBBXgftSt. 
30 Ell (a) aifHl (b) tt, t^Mtlqlb-ffe^t 

[ o o 2 7 ] h i (c ) c^-rf?E«ffliwajxstt x 

WEIiffli5ft^^y^-ffiK:J:!)Ni - V6, «7, 

n i • v 8 ftit#c 3 xg-cwa-r s. SE^aa 2 

«&«ft«fai**4Ci:i J T#a. 
[ 0 0 2 8 ] 0$ 5 *HJfifiWEJK^J±BiMft©*T*© 

ti Ni • V©-&&ftfl3V%T43?>* lRl«CWffi»<3Df MJBffl 
sfelhLtll iTI©Ni • Vfcffi**A«A< % 
«®T-fe5^ffli:©iSni4A s J:oaiftfflv^TV>^„ St 
WEtt©fc±JB©&*l btli, 4>P^S©^«T-fe Sffl 

[0 0 2 9]®1 (d) t^-TN i • VHPIgtt, W 
MiB.&m ft # U ^ KffllBT-«8ir StS, «r* ^ 

b&O, Sfblltft^^Tt»eFSKi|»*-C#a«J:-5ClfE 
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1/2. f- i) y yWPHi&^xLyT-yifLs Ni-V§8n9 

[0 0 3 0] Ell (e) t^-TffEIWBfitrStt, SiS 

li&&Jg5©Ni • V8Sr^;U5=-^^^ ($0 Si>7 h 

(tt) SJ^>^ h yZfCZ&l^yT-yyL, Ni • 

^>>^>^U SiMSU^->l 0^filt5. 
[ 0 0 3 1 ] m 1 (f ) fcjj*r*»# 'MS 
SHU n&&i*-> 1 O^ftlU Ni -VBB0 9* 

[0 0 3 2] Ell (g) K^t^^yMiglt WJ 
8u jp-;w*ifi*ftffiv\ «f#>^^ y i 2± 

[0 0 3 3] EI2fc£EI3©A-A 'WBias^r. jbh 

0 ©&/! £: Ltlt 'J <y K £<D;* >J ^ * 

MCNi • V6, mmtn,Z1&<?Ztzibffi7 , tK'M 
5 I«|)tJ:<DflSS**±tf4fe«>s Ni-V8S«v\ 3 

sK'MUIl lt?&«l/fc*f#>5V >^>W h" 1 2 

m^yyi 3&m.mgm.Tzz£x-¥m~^>yi 3<dm 

ft<f4£±fcrT^3« t^T^Sffi-e&S^EBAVT'l 

V6S®fc£Ja-r-5#. Ni • V60:*EBfc»*ltti»A 
[0 0 3 4] ?^SfflT-fe5^ 

m^yzn 3<DT<DWTma>$im (Ni • v> sis 

3©T0«JJl©:£Ji (ft) # % n 
^©*F«aJf©SI2Si^£IBm£©T* m—<DZJiy 
$ -XHT* ^ft©:&3 4#f tB ;* « a £ i: # T? S S . 
[0 0 3 5] *SB«iffl^!BTtt, WlSiS©gTJI 

©&« t®mti < . *o«nag8je«®»» 

SEi^CD*±Jl©^Si:bTNi -V-^fe^bfe^ 
[0 0 3 6] 

fin* b©sas*ii£««-r*£fca«T?£ 



(4) 

•5. 

[0037] mtz, mm&cDmTmn&m&x >; 

[0 0 3 8] Sfes SE«©«TJi©lfeJ14 5 N —y*n\> 
X.&-vtrj\/%-£&&mz&Z>Z}iX; gmizxsiy* 

[0039] sfcs mm&<D$>mm(D&m&, wtmcd 
&mtmwijii i &<, ^e«fii^©isntt* s J;v^h 

[0040] ^fe, HEis<z»f»MJi<z>&/stf, we* a 
[0041] ^t, WEiaoajJio^H*, ^hub© 

[0 0 4 2] S& % WE»©*_t«©&H#, 

Hbf^>, ^DA V ^y^k ^y>ir;i>4^ir&Jl© 
^-rnip 1 ot-& 5£ £T% g^C*^ vfr-mzffiBi 

[0 0 4 3] 3mWMifi, *fflTS5;tf, 3* 
[0a©®#&!&BJ3] 

[Ell] *^©^fEOB^^t)4|ll^©SjSxg 

[ei 2] frftw<Dmmmmizi%£>znmi®<Dmmm%: 
mTmMmz&Zo 

[EI3] Sffiiia©»s;l2I$:^-ri5iBJEIT-$.So 

[ei 4] ^(Dnm&(Dmmm**-fm.wmx-&2,o 

so [EI5] ^cDlliaSOTWffiEIS^t-UiB^iaT-fe^o 
[06] ^«0«BBIS®JBjtxa*^-rKWia-C*5. 

1 1^7317 7 — 

2 ^ijyt^yh" 

3 ^ a >m 

4 «|BjK»J-f 5 h-flt 

5 . . 

6 Ni - V 

7 ^ 

40 8 N i • V 

9 Ni • VHP 

10 WWM/^ — >' 

11 «»#»;<r*KK 

12 p>5 ! 0^y| f 
l 3 *m;i>7 

14 IC^y/ 

15 S3/t->K 
1 6 T i 
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(5) 



CHI] 



[0 2] 



(a) «>j;77-»iSXS 

1 . ^I7r - 

<b> aiWifl'MS HiBifcl© 



9 . N I • V ffl □ 



t 3 . *ffln >y 



4 . JBWaP'J< £ KH 



e. n i -'v 



<d) N i - VHDXS 





2 . tUi't^/t'/ K 
4. JBMiK'J-r 5 KB? 



9 . Ml - VBB D 




[05] 



1 3 . + >y 





3. — >3>IB 



1 • ^^7 7- 



[03] • . [04] 




(6) 



■CH6] 

2 . sr y y^-^n-sr h 



(a) 9i77-fiiSI8 

1 . «?I7 T — " 

Cb) J8M4«y< ^ K»J«X8 
(c ) PIIBtt&KtfrffiXS ( 1 ) 
(d) W&m&MVr tH.TS < I I > 

( f > f9K»«J£X*S 



4. sfflnHy y a pr 



16. T I 7.. SI 




1 S . ffl^ ? 



l 0. P?E«rt?-> v 



1 1 . e**# 'J-fS FR r 

C«> fi»^'J-f5 H*HfeX^ 



12. «^ r J* 




(b> n ft 




